We comparedthe effects of freezing serum on the deter- , and by ultracentrifugation.Storing serum for 1 month at -70#{176}C resulted in reduced HDL.3-cholesterol by ultracentrifugationand reduced total and HDL3-cholesterol by the DS/DS method. There was no change in either total HDL-cholesterol or HDL3-cholesterol with the HM/DS method. Additional studies involving only HM/DS indicated that total HDL-cholesterol in serum stored at 4#{176}C begins to decline after 3 days (-3.1 ± 3.5%, P < 0.1). HDL was stable at -20#{176}C for 2 weeks but both total and HDL3-cholesterol decreased significantlyafter 1 month. Storage of serum at -70#{176}C resulted in no changes for 1 year; however, at 18 months, HDL3-cholesterol was reduced 13% (P = 0.002). We conclude that HDL subfractions can be determined accurately in serum as well as in plasma after storage at -70#{176}C for up to 1 year. 
Blood was allowed to clot for 20 mm at room temperature and cells were removed. Serum was aliquoted into freezer-safe cryules and immediately frozen for storage studies. Fresh samples were analyzed the same day.
HDL Determination

Ultracentrifugation.
Total HDL-cholesterol was determined after precipitation of lower-density lipoproteins by using the Lipid Research Clinic (LRC) combined heparinJMn2 reagent containing 46 mmol/L Mn2 (16).
Cholesterol was determined by an enzymatic method on an Impact 400 (Gilford, Oberlin, OH) computer-driven analyzer ( 
70#{176}C
and the same pools were used for all studies for as long as 12 months. Assay CVs were: 2.8%, high total HDL; 5.6%, high HDL3; 2.3%, low total HDL; and 4.3%, low HDL3 by the HMJDS method.
Statistics
Paired t-tests
were used for comparisons of methods.
Repeated-measures
analyses of variance (ANOVAs) were used for storage studies. The Bonferroni correction was applied to adjust for the number of comparisons.
Standard
linear regression was used to compare frozen vs fresh samples and the change in HDL vs triglyceride.
Results and DIscussion
Initially we compared the effect of freezing serum on HDL-cholesterol determined by all three methods (Fig.  1) . We found differences in total HDL-cholesterol measured in fresh serum by the LRC precipitation method (16) and by the two methods used for subfraction determination. HDL Baseline values for samples stored at70#{176}C weredeterminedfrom samples frozenat -70#{176}C and thawed immediatelyto control for effects offreezing. * <0.05, P <0.001, n = 12.
ing (r = 0.99, P <0.001), further studies were conducted with the HM/DS method only. Numerous studies involve refrigeration of samples for 1 to 5 days before analysis. Therefore we compared results for serum stored at 4 and -70#{176}C for as long as 1 month. As above, total HDL-cholesterol and HDL3-cholesterol were unaffected by storage at -70#{176}C for 1 month (Fig. 2) . However, both total HDL-cholesterol (P <0.00 1, repeated-measures ANOVA) and HDL3-cholesterol (P = 0.01) were decreased by storage at 4#{176}C. The percent change in total HDL-cholesterol was statistically different from 0 by day 3 (mean -3.1% ± 3.5%, P <0.01). The reduction in HDL-cholesterol was related to neither the initial HDL concentration nor the triglyceride concentration (mean 0.88 ± 0.44 mmol/L) at day 3 or at day 28. The percentage change in HDL3 was not significant during the first week of storage.
Comparison of samples stored at -20 and -70#{176}C for as long as 6 months indicated significant decreases in both total HDL-cholesterol (P <0.001) and HDL3-cholesterol (P = 0.002) at -20#{176}C and no change at -70#{176}C (Table 1) . Total HDL-cholesterol remained stable for as long as 18 months when stored at -70#{176}C (Fig. 3) . HDL3-cholesterol was stable at 12 months (mean decrease 1.1% ± 10%), but decreased by 13.4% ± 13.6% ( -70#{176}C (19) . The other involved HM/DS and found no change after 1 year (13). Our results with serum are consistent with both of these studies. Thus, HDL3-cholesterol decreased after storage at -70#{176}C when the DSIDS method was used but no changes were found with HM/DS for up to 1 year.
In conclusion, serum appears to be stable for 1 year at -70#{176}C for analyses of both total HDL-cholesterol and HDL subfraction cholesterol when the HMJDS method is used. Moreover, it appears to be advantageous to freeze samples immediately rather than holding them at 4#{176}C if they cannot be analyzed within 24 h after they are drawn.
